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Biological tests Balance-sheet method
Digestibility and biological value were determined by the balance-sheet method of Mitchell and Mitchell & Carman (1926) . Seven samples of Bengal gram, of high or low protein content, were selected for the balance-sheet experiment. T h e samples were incorporated in the diet given to different groups of six adult albino rats at a 12 yo protein level. The experimental rations for these metabolism studies contained 12% hydrogenated fat, 4% U.S.P. XIV salt mixture no. 2, 2% cod-liver oil, 
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Black cotton Black cotton Black cotton Black cotton Black cotton Alluvial Alluvial Black cotton Alluvial Alluvial 10 yo cane sugar, vitamin mixtures, the test pulse to supply 12 yo protein, and starch to give IOO yo. T h e vitamin mixtures were: (a) thiamine hydrochloride 20 mg, riboflavin 30 mg, nicotinic acid 200 mg, pyridoxine hydrochloride 12.5 mg, panthenol (pantothenic acid alcohol) 150 mg, folic acid 5 mg and biotin 0.5 mg, dissolved in 50 ml alcohol; and (b) a-tocopherol 1000 mg and menaphthone 20 mg dissolved in IOO ml arachis oil. Of the first mixture I ml, and of the second 0.5 ml, were added to each IOO g of the diet.
Protein efficiency ratio
Three sets of experiments were done with Bengal gram as the sole source of protein, or supplemented with wheat or casein.
Expt (a), pulse as sole source of protein. Four samples of Bengal gram, two of high and two of low protein content, were given to four groups of rats as sole source of dietary protein at the 12 yo protein level.
Expt (b), pulse supplemented with wheat. A constant quantity of wheat (contributing 5 yo protein in the diet) was added as a protein supplement to diets containing different amounts of Bengal gram of high or low protein content, so that the total protein content of the diet was 12 % (see Table 4 ). I n order to get the best gain in weight, the Table j ) and sufficient of the low-protein gram sample no. I to bring the protein content to 18%.
Procedure. The diets were given for 3 weeks to weanling litter-mate rats, 28 days old, from our breeding colony, distributed in similar groups of six (three males and three females) and housed in individual screen-bottom metal cages with food and distilled water available ad lib. The composition of the diets was essentially the same as used by Esh & Som (1952) . The basal diet contained 9 yo hydrogenated fat, 4 yo U.S.P. XIV salt mixture no. 2, 2 "/o cod-liver oil, vitamin mixtures and maize starch to give IOO yo.
The different experimental rations were made by replacing starch with the requisite quantity of pulse powder, pulse powder supplemented with wheat or pulse powder supplemented with casein, as shown in Tables 3-5 respectively. The animals were weighed twice a week. Since under certain dietary conditions, particularly with proteins of unbalanced amino-acid composition, the fat and nitrogen contents of the liver deviate from the normal, these constituents were estimated in groups of animals fed on supplemented diets. Liver fat was estimated by the method of Hawk, Edgar & Elvehjem (1953) and liver nitrogen by a micro-Kjeldahl method.
I n Expts ( a ) and (b) only two diets, one containing high-protein pulse and the other low-protein pulse, were compared at a time. I n Expt (c) comparisons were made between different pairs of diets. The experiments were so designed that all groups of rats compared were balanced with respect to litter composition and sex. T h e standard deviations given in each table do not serve for testing the significance of diet differences, but are included simply to describe the spread of values obtained on each treatment.
RESULTS
Digestibility and biological value
Digestibility, biological value and net protein value of the pulses are shown in Table 2 .
T h e results show that proteins in almost all the high-protein samples had a slightly higher digestibility and slightly lower biological value than those in low-protein samples. T h e net protein values of all the high-protein samples, however, tended to be higher than those of low-protein pulses.
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Protein eficiency ratio Expt (a). The results are shown in Table 3 . It will be noted that with the pulses of high protein content higher protein efficiency ratios (P.E.R.'s) were obtained than with the low-protein pulses, indicating the superior nutritional quality of high-protein Bengal gram. 
Expt (b).
The results are given in Table 4 . The values for P.E.R. showed no appreciable variation in nutritional quality between the diets containing the high-and lowprotein Bengal gram. There was also not much difference in the nitrogen or fat content of the livers of the animals given the high-or low-protein pulses.
Expt (c).
The results are given in Table 5 , from which it will be seen that diets A 
D I S C U S S I O N
This investigation tended to indicate that a higher content of protein in Bengal gram, brought about by heredity, environment or both, was not necessarily associated with higher overall nutritive value. The slight lowering of biological value with increasing protein content does not seem to be a serious factor with human diets as the I 960 digestibility and the net protein value tended to increase. The slight difference suggests the possibility of slight differences in the amino-acid composition of the protein which needs further detailed chemical study.
Whether the pulses were given alone or with wheat to supply 1 2 yo protein in the diet, the protein of high-protein Bengal gram was not inferior in promoting bodyweight gain to that of low-protein gram. The practical importance of Expt (b) is that a smaller quantity of high-protein Bengal gram mixed with wheat gave the same P.E.R. as a greater quantity of low-protein Bengal gram.
I equal quantity of casein protein (6.3 %) were compared, the P.E.R. was found to be higher with high-protein Bengal gram pulse, which gives additional weight to this conclusion.
As regards the practical aspects of the study, it will be seen that the protein of the high-protein Bengal gram was in no way inferior to that in low-protein samples and may have been superior. This finding suggests that it would be a sound policy to grow Bengal gram under optimum conditions of strain and environment that would ensure a higher protein content.
Further work on fractionation of proteins, amino-acid distribution and the nature and amount of non-protein N in both high-and low-protein Bengal gram samples is in progress.
S U M M A R Y
I . The digestibility and biological value of proteins in high-and low-protein Bengal gram were studied by the balance-sheet method at a 12% protein level with adult albino rats. T h e results tended to indicate that though the biological value of the proteins of the high-protein Bengal gram pulse was slightly less, its digestibility was slightly higher and the net protein value remained at the higher level.
2. The protein efficiency ratio (P.E.R.) of both high-and low-protein Bengal gram pulses was assessed also at the 1 2 % protein level by giving diets containing Bengal gram either as the sole source of protein or supplemented with wheat to weanling albino rats. When Bengal gram was given as the sole source of protein the P.E.R. found with the high-protein gram was slightly higher than that with the low-protein sample. I n the diet supplemented with wheat, the high-and low-protein samples had almost equal P . E . R .~.
3. When pulse samples of different protein content were supplemented with casein so that the diet contained 18 % protein, the high-protein sample tended to be slightly superior in nutritional quality to the low-protein sample.
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